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FIGURE 1A — PRIOR ART

FIGURE 1B — PRIOR ART
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FIGURE 2B — PRIOR ART
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FIGURE 3B
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REACTION DEVICE FOR REDUCING
STRESS ON TORQUE GENERATING TOOLS

BACKGROUND OF THE DISCLOSED
TECHNOLOGY

Torque reaction devices and arms are designed to be used
with torque generating devices or tools to transfer the
reaction torque from the device or tool to the designated
reaction point and to protect the operator from said reaction
torque; overall they prevent rotation of the tool about 1tself.
Typical reaction devices of the prior art are mounted on a
small spline-like portion of the torque generating device. As
a result, unwanted stress from the side load generated are
applied to the torque generating device, causing slight
deformation of the torque generating device which leads to
great wear and reduction 1n performance of the torque
generating device.

In some prior art devices, there 1s a distance between a
point acting as a pivot point of the reaction arm and the point
ol reaction where the reaction force 1s applied. In such cases,
an unwanted moment occurs between the reaction arm and
torque generating device, when in use. This unwanted
moment often creates an angular misalignment between the
reaction arm and the torque generating device, which may in
turn cause side forces which may actually slightly deform a
portion of the torque generating device. Additionally, the
unwanted moment and side forces waste energy which fails
to go 1nto operating the torque generating device and instead
cause significant wear on the device.

There 1s thus a need in the art for a reaction arm which
prevents annular misalignment between the reaction arm and
the torque generating device and which directs all the energy
generated by the device to the work area requiring the
torque.

U.S. Pat. No. 8,192,322 to Van Bogaert et al discloses a
wind turbine drive which 1s formed of a rotor with a rotor
shaft and of a transmission box with a planetary gear unit.
The transmission box 1s provided with a reaction arm which
transmits a reaction torque around the rotary shaft from the
transmission box to the nacelle so as to prevent the trans-
mission box from turning along with the rotor shaft. It
appears that this reference discloses a reaction arm prevent-
ing rotation of a transmission gear. However the reaction
arm does not surround a significant part of the gear box.

U.S. Pat. No. 8,646,589 to Janson et al discloses a
transmission latching mechanism including a component of
a transmission gear-set. Two non-rotating housing compo-
nents which surround a large part of the gear box comprise
a reaction component. However, 1t appears that the reaction
device 1n this case does not comprise a reaction arm per se,
and does not prevent annular misalignment between the gear
box and the reaction component.

U.S. Patent Application Publication 2013/0324344 to
Pohl et al discloses continuously variable transmission
devices and systems, including a torque governor compris-
ing two reaction arms. The reaction arms assist the torque
governor 1n adjusting the transmission speed ratio to main-
tain a constant operating torque. However, two reaction arms
are required for operation of the disclosed device, and
neither of the reaction arms engages a large portion of the
device.

SUMMARY OF THE DISCLOSED
TECHNOLOGY

The disclosed technology described herein addresses a
need, unfulfilled 1n the prior art, for providing a reaction
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device, including: a head of a torque generating device
comprising an output shaft including a drive connector, an
optional external guide bushing engagement surface formed
on the exterior of a portion of the output shaft, an external
male spline formed on the exterior of a portion of the
housing, and a housing portion formed around a portion of
the output shaift excluding the external guide bushing
engagement surface and the male spline; and a reaction arm
including a reaction bar and a body portion including an
internal female spline and a gmide bushing, wherein the body
portion of the reaction arm wraps around the head of the
torque generating device, such that an internal surface of the
body portion engages the housing portion of the torque
generating device, the female spline engages the male
spline, and the guide bushing engages the guide bushing
engagement surface.

In some embodiments, the reaction bar and the body
portion of the reaction arm, including the internal female
spline and the guide bushing, form a unitary structure. In
some such embodiments, engagement of the unitary struc-
ture with the head of the torque generating device prevents
annular misalignment between the reaction arm and the head
of the torque generating device.

In some embodiments, the external guide bushing engage-
ment surface has a first external diameter, the male spline
has a second external diameter, and the housing portion has
a third external diameter, the guide bushing has a first
internal diameter corresponding to the first external diam-
cter, the female spline has a second internal diameter cor-
responding to the second external diameter, and the body
portion of the reaction arm has a third internal diameter
corresponding to the third external diameter, and the first,
second, and third internal diameters are distinctly sized.

In some embodiments, a length of an engagement area of
the head of the torque generating device and the reaction arm
1s sulliciently large to ensure that all reactive torque forces
generated by the torque generating device are transmitted
onto the reaction arm.

In some embodiments, a majority of the external surfaces
of the head of the torque generating device engage internal
surface of the reaction arm.

In accordance with an aspect of some embodiments of the
disclosed technology there 1s also provided a reaction arm
for use with a torque generating device, the reaction arm
including a reaction bar, and a body portion having a {first
internal diameter, and having formed on an 1nternal surface
thereol a female spline having a second internal diameter
and a guide bushing having a third internal diameter, the

first, second, and third internal diameter being distinctly
s1zed.

In some embodiments, the reaction bar, the body portion,
the female spline, and the guide bushing form a unitary
structure.

In some embodiments, the body portion 1s configured to
wrap around a head portion of a torque generating device,
such that the majority of the surface of the head portion
engages internal surfaces of the reaction arm.

In some embodiments, the body portion 1s configured to
wrap around a head portion of a torque generating device,
such that the guide bushing engages a guide bushing engage-
ment surface of the torque generating device output shaft,
the female spline engages a male spline of the torque
generating device, and an internal surface of the body
portion having the first internal diameter engaging a housing
portion of the torque generating device.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B respectively show a perspective view
and a sectional view of a reaction device according to the
prior art, when unassembled.

FIGS. 2A and 2B respectively show a perspective view
and a sectional view of a reaction device according to the
prior art, when assembled.

FIGS. 3A and 3B respectively show a perspective view
and a sectional view of a reaction device according to an
embodiment of the disclosed technology, when unas-
sembled.

FIGS. 4A and 4B respectively show a perspective view
and a sectional view of a reaction device according to an
embodiment of the disclosed technology, when assembled.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE DISCLOSED TECHNOLOGY

The presently disclosed technology i1s directed towards a
reaction device or a reaction arm for use with a torque
generating device, which reaction device wraps around a
significant portion of the torque generating device, and
specifically wraps around an area corresponding to three
distinctly sized internal diameters of the torque generating
device, while preventing annular misalignment between the
reaction device and the torque generating device.

FIGS. 1A and 1B respectively show a perspective view
and a sectional view of a reaction device 10 according to the
prior art, when unassembled. As seen, the reaction device 10
includes a reaction arm 20 designed to engage a torque
generating device 30, here shown as a torque wrench. The
reaction arm 20 includes a female spline 22 and a reaction
bar 24.

The torque wrench 30 includes an output shait 32, a
torque wrench body 34, and a male spline 36, as well as a
drive connector 38, here shown as a square drive connector,
configured to connect to another portion of the torque
wrench (not shown). Female spline 22 of the reaction arm 20
1s designed to engage male spline 36 of the torque wrench
30, such that action carried out by the operator on reaction
bar 24 1s transferred via female spline 22 and male spline 36
to torque wrench 30, and 1s converted 1nto rotational motion
therein. Typically, the output shaft 32 rotates through a guide
bushing (unlabeled) forming part of torque wrench 30.

Reference 1s now made to FIGS. 2A and 2B, which
respectively show a perspective view and a sectional view of
the reaction device 10 according to the prior art, when
assembled. As seen, female spline 22 of reaction arm 20
engages male spline 36 of torque wrench 30. The reaction
arm 20 may abut against a stationary device, to prevent the
entire torque wrench 30 from rotating while being used. The
engagement of the male spline 36 and female spline 22
turther keeps the reaction arm 20 from rotating with respect
to the torque wrench 30.

In some uses of the torque wrench 30, the reaction arm
may abut against a nut or bolt, so that when rotational forces
are applied as the torque wrench 30 1s being used, the
reaction arm 20 prevents the torque wrench from spinmng
about 1ts own axis, thus causing the rotational forces to act
on the desired device (here, a nut which 1s under the torque
wrench device).

When reaction device 10 is in use, torque 1s applied to
reaction arm 20. A distance, indicated by D, exists between
the engagement of splines 22 and 36, which acts as a pivot
point, and the point of reaction on reaction arm 20 where the
reaction force 1s applied. As such, 1n prior art devices, an
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unwanted moment occurs between the reaction arm 20 and
torque wrench 30, when 1n use. This moment often creates
an angular misalignment between the reaction arm 20 and
torque wrench 30, which in turn often causes side forces to
be applied to the torque wrench body 34, which may actually
slightly deform the torque wrench body 34. Additionally, the
side forces applied to body 34 comprise wasted energy
which fails to go into turning the nut or other fastener being
acted upon by torque wrench 30. Additionally, the unwanted
moment between the reaction arm 20 and the torque wrench
30 may deform a portion of the torque wrench 30 which
contains the guide bushing, acting as a brake on the drive
connector 3.

FIGS. 3A and 3B respectively show a perspective view
and a sectional view of a reaction device 110 according to an
embodiment of the disclosed technology, when unas-
sembled. As seen, the reaction device 110 includes a reaction
arm 120 designed to engage a torque generating device 130,
here shown as a torque wrench.

The reaction arm 120 includes a support cup 121, having
a female spline 122 and an optional gmide bushing 123
formed on an interior surface of the support cup 121.
Reaction arm 120 further includes a reaction bar 124. It 1s a
particular feature of the disclosed technology that support
cup 121, gmide bushing 123, and female spline 122 are
integrally formed and form a unitary structure, having three
distinctly sized internal diameters.

The torque wrench 130 includes an output shait 132
enclosed 1n a torque wrench body 134. The torque wrench
body 134 defines a male spline 136, configured to engage
female spline 122 of the reaction arm 120. On the exterior
thereol, output shaft 132 includes an optional guide bushing
engagement surface 137 for engagement with guide bushing
123 of reaction arm 120. Output shaft 132 further includes
a drive connector 138, here shown as a square drive con-
nector, configured to connect to another portion of the torque
wrench (not shown).

It 1s a particular feature of the disclosed technology that
torque wrench body 134, male spline 136, and guide bushing
engagement surface 137 have three distinctly sized exterior
diameters, sized to engage the three distinctly sized interior
diameters of reaction arm 120.

FIGS. 4A and 4B respectively show a perspective view
and a sectional view of the reaction device 110 according to
an embodiment of the disclosed technology, when
assembled. As seen, reaction arm 120 wraps around an
exterior of torque wrench 130, such that an 1nner surface of
support cup 121 engages torque wrench body 134, female
spline 122 of reaction arm 120 engages male spline 136 of
torque wrench 130, and guide bushing 123 of the reaction
arm 120 engages guide bushing engagement surface 137 of
torque wrench 130.

Similar to the functionality of the reaction device of the
prior art, the reaction arm 120 may abut against a stationary
device, to prevent the entire torque wrench 130 from rotating
while being used. The respective engagement between inner
surfaces 121, 122, and 123 of the reaction arm 120 and
surfaces 134, 136, and 137 of the torque wrench 130 further
keep the reaction arm 120 from rotating with respect to the
torque wrench 130. Additionally, In some uses of the torque
wrench 130, the reaction arm 120 may abut against a nut or
bolt, so that when rotational forces are applied as the torque
wrench 130 1s being used, the reaction arm 120 prevents the
torque wrench Ifrom spinning about 1ts own axis, thus
causing the rotational forces to act on the desired device (in
this case, a nut which 1s under the torque wrench device).
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It 1s a particular feature of the disclosed technology that
the unitary structure formed by support cup 121, female
guide 122, and guide bushing 123 prevents angular mis-
alignment between the reaction arm 120 and torque wrench
130, and specifically square drive connector 138, which 1n
prior art devices 1s created from unwanted moment between
the components. In the prior art, guide busings are typically
only found in the torque wrench. Incorporation of guide
bushing 123, instead or additionally into the reaction arm
120 results in the reaction arm guiding the output shaft 132
thus further minimizing angular misalignment between the
reaction arm 120 and drive connector 138 of torque wrench
130.

It 1s a further feature of the disclosed technology that
female spline 122, located on the interior of reaction arm
120 and umitanly attached to support cup 121, engages
corresponding male spline 136 of the torque wrench 130.
This spline engagement extends the length of the engage-
ment surface between the reaction arm 120 and torque
wrench 130, ensuring that all reactive torque forces gener-
ated by the torque wrench 130 are transmitted onto the
reaction arm 120 abutted against a stationary device, to
prevent the torque wrench 130 from rotating while being
used while also ensuring that all force generated by the
torque wrench 1s used for operation of the torque wrench 130
and reducing stress and wear on components of the torque
wrench 130 and of the reaction arm 120.

While the disclosed technology has been taught with
specific reference to the above embodiments, a person
having ordinary skill in the art will recognize that changes
can be made 1n form and detail without departing from the
spirit and the scope of the disclosed technology. The
described embodiments are to be considered 1n all respects
only as illustrative and not restrictive. All changes that come
within the meaning and range of equivalency of the claims
are to be embraced within their scope. Combinations of any
of the methods, systems, and devices described herein above
are also contemplated and within the scope of the mnvention.

I claim:

1. A reaction arm for use with a torque generating device,
the reaction arm comprising:

a body portion having a first internal diameter and a first

exterior diameter;

at least a second element extending longitudinally from

said body portion and having a second internal diam-
eter, wherein said second element includes an internal
female spline which engages a male spline of the torque
generating device, and an internal surface of said body
portion having said first internal diameter engaging a
housing portion of said torque generating device,
wherein said female spline and male spine prevent the
reaction arm from rotating with respect to said torque
generating device; and

a third element including a reaction bar and a guide

bushing, said third element extending longitudinally
from said second element, said guide bushing having a
third internal diameter, and said third element having a
third exterior diameter smaller than said first exterior
diameter,

said first, second, and third internal diameter being dis-

tinctly sized, and
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said second element having an exterior surface tapering
from said first exterior diameter to said third exterior
diameter.

2. The reaction arm of claim 1, wherein said reaction bar,
said body portion and said guide bushing form a unitary
structure.

3. The reaction arm of claim 1, wherein said body portion
1s configured to wrap around a head portion of a torque
generating device.

4. The reaction arm of claim 1, wherein said body portion
1s configured to wrap around a head portion of a torque
generating device, such that said guide bushing engages a
guide bushing engagement surface of the torque generating
device.

5. A reaction device, comprising:

a head of a torque generating device; and

a reaction arm connectable to said head of said torque

generating device,

said reaction arm comprising:

a reaction bar; and

a body portion including an internal female spline,
wherein said internal female spline engages a male
spline of said torque generating device, and an
internal surface of said body portion having a first
internal diameter engages a housing portion of said
torque generating device, wherein said female spline
and said male spine prevent the reaction arm from
rotating with respect to said torque generating
device;

wherein said body portion of said reaction arm wraps

around said head of said torque generating device, such
that an internal surface of said body portion engages a
housing portion of said torque generating device, and
said female spline engages an external male spline
disposed on an exterior of said housing portion.

6. The reaction device of claim 3, further comprising an
output shait including a drive connector; and

wherein said reaction bar and said body portion of said

reaction arm, including said internal female spline,
form a unitary structure.

7. The reaction device of claim 5, wherein engagement of
said unitary structure with said head of said torque gener-
ating device prevents annular misalignment between said
reaction arm and said head of said torque generating device.

8. The reaction device of claim 5, wherein a length of
engagement area of said head of said torque generating
device and said reaction arm 1s sufliciently large to ensure
that all reactive torque forces generated by said torque
generating device are transmitted onto said reaction arm.

9. The reaction device of claim 5, wherein at least some
of the external surfaces of said head of said torque gener-
ating device engage internal surface of said reaction arm.

10. The reaction device of claim 1, further comprising a
reaction arm including:

a reaction bar; and

a body portion including at least an internal female spline.

11. The reaction device of claim 10, wherein said body
portion of said reaction arm wraps around said head of said
torque generating device.

% o *H % x
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